Potato cyst-eelworms from twelve isolates were reared on susceptible tomato 'Ailsa Craig' and on resistant (to H. rostochiellsis) Lycopersicon peruvianum. The fenestralia of almost 1800 cysts formed on these plants were critically examined under the light microscope. The number of perineal ridges on the cysts is related to the distance "B" of Granek (1955) , and it cannot be used to separate the "H. rostochiensis group" (Green 1971) from other round-cyst Heteroderas. H. pallida has fewer ridges (usually less than 14) than H. rostochiensis (usually more than 14). The vulva and fenestralia of potato cyst-eelworms are described and compared. Because potato cyst-eelworms are introduced pests with great opportunities for inbreeding, their morphological and other characters should be used with caution for species/pathotype diagnosis.
There is a need for a reliable method of identifying cysts of H. rostochiensis Woll. and H. pallida Stone and their pathotypes, using light microscopy and cysts from soil. Green (1971) , using a scanning electron microscope ("Stereoscan") examined the terminal areas of females of several round-cyst nematodes. In a key to the populations he examined he used as distinguishing features inter alia the form of the cysts' papillated vulval crescents, and the number and form of the ridges on the external cuticle-pattern on its perineum. Such a key is limited in use to those who have access to a "Stereoscan", and while this instrument clarifies surface features it cannot show cyst-wall colour or translucence-both important characters of cyst fenestralia.
In the course of our work to develop a tomato resistant to potato cyst-eelworm, twelve isolates of H. rostochiensis and H. pallida from England produced cysts on resistant (to H. rostochiensis) Lycopersicon peruvianum (L.) Mill, and on susceptible tomatoes L. esculentum L. 'Ailsa Craig'. 1797 permanent preparations of these cysts were made and examined using the light microscope with good but not superlative objectives (Ellis, 1970; Ellis & Hesling, 1974) . We observed the vulval fenestral shelves (Fig. 2) ; (the papillated vulval crescents described by Green (1971) may be the same as, or part of, these) and studied their distribution within the twelve isolates. We concluded that while the shelves were frequent on cysts from isolates where H. pallida was predominant, their frequency was less and variable in isolates com-1) Now at National Vegetable Research Station, Wellesbourne, Warwick.
prising mainly H. rostochiensis (Table I, Cols. 3, 4) . Although fenestral shelves are thin and delicate, they are usually present on cysts washed from soil in the same year as their production (Table I , Col. 5). Because of their fragile nature, however, they must be considered short-lived, and hence of limited use for species diagnosis. In his key Green (1971) claimed, from the limited material he was able to examine with the "Stereoscan", that more than 11 perineal ridges on a Heterodera (Globodera) female placed a specimen in the "H. rostochiensis group"; specimens with less than 11 ridges were from some other H. (Globodera) species. Re-examination of a sample of our specimens showed that many had fewer than 11 perineal ridges. It was decided therefore to re-examine all of the slides to improve our knowledge of the perineal pattern, and in the light of Green's paper to describe and evaluate the diagnostic features of the cyst fenestralia viewed with the light microscope.
MATERIALS AND METHODS
Source and preparation of specimens has been reported (Ellis & Hesling, 1974) , and in the work described here specimens were examined with a high-resolution microscope. The number of ridges "y" in the perineal pattern was estimated by counting the ridges on an imaginary line, projected along the fenestral axis, between the vulva and anus. This method is more straightforward than that used by Green (1971) and in most cases will give a very similar result to his. Mean "ridge width" per cyst was obtained by dividing the distance between the anus and nearest fenestral margin ["B" of Granek's ratio (Granek, 1955) ] by the number of ridges. The regression and correlation between "y" and "B" were calculated for each isolate. For the cyst fenestralia, the incidence of the distinct fenestral shelves was re-evaluated within each isolate, and so was the incidence of the distinct punctation on the shelves.
RESULTS
Numerical results are summarised in Table I ; the relationship of the number of perineal ridges or "lines", to "B", and the incidence of fenestral shelves, are shown for representative isolates in Figs. lA, B and C. With both host plants (where cyst numbers were large enough for statistical analysis) there was a significant correlation between the number of perineal ridges and the length "B" (Table I , Col. 11). There were more perineal ridges on cysts from isolates with H. rostochiensis predominant (virtually, H. rostochiensis > 14 ridges, H. pallida < 14 ridges). With only two exceptions all isolates contained cysts with less than 11 perineal ridges (Table I , Col. 8). Distinct fenestral shelves were more frequent in isolates with H. pallida predominant (Table I, Col. 3). Where fenestral shelves were distinct, shelf punctation was common, e.g. with cysts from L. peruvianum B6001, 91 % of those with fenestral shelves had shelf punctation (these cysts were from the Nocton, Hare Lane and Castle Donington isolates which all contain predominantly H. pallida).
